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PURPOSE: Signal enhancement in active cerebral tissue, associated with decreased concentrations of
deoxyhemoglobin, has been observed using gradient-echo (1-3) and spin-echo (4) techniques. A detailed
comparison of brain acitivity-related signal enhancement in spin-echo and gradient-echo echo-planar imaging
(EPI) sequences is made. Spin-echo and gradient-echo brain activity images are created and compared.

METHOD: Single shot spin-echo and gradient-echo EPI sequences (FOV = 24 ¢cm, 64 x 64 resolution, 5 to
15 mm slice thickness) were performed on a 1.5 T Signa using a local three axis gradient coil. The motor
cortex activation paradigm was self-paced finger movement. Three comparisons were made between spin-echo
and gradient-echo sequences: 1. Brain activity-related signal enhancement dependence on TE, thus A(1/T2%)
and A(1/T2). 2. Spatial location of the signal enhancemenl. 3. Optimal TE for brain function contrast to noise.

RESULTS: We find: 1. Signal enhancement is TE-dependent in both sequences, with A(1/T2*) = -.45 g1
and A(1/T2) = -.15s°1, 2. The spatial location of the enhancement in the brain is identical in both sequences.
3. Given that A(1/T2) and A(1/T2*) are small relative to the tissue 1/T2 and 1/T2* , it is readily calculated
that optimal contrast to noise occurs at TE = T2 and T2*. Optimal TE = 40 to 50ms for gradient-echo EPI, and
90 to 110ms for spin-echo EPI.

CONCLUSION: The primary source of functional susceptibility-related deoxyhemoglobin contrast
apparently occurs in vessels which are subvoxel in size. While static susceptibility effects dominate, diffusing
spins contribute to the dephasing. Therefore, a local increase in oxygenation causes signal enhancement in

gradient;eoho and spin-echo sequences.
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